Introduction

3
Does language shape human cognition? 2, 23 One aspect of this debate concerns whether the respectively; see Table 3 ).
48
Methods
49
Participants
50
Fifteen participants took part in this study (twelve women, three men). The mean age was reasoning. In addition, we only selected participants who had a recent structural MRI available
55
(from previous participation in a neuroimaging experiment at UCLA) to allow for MR-guided and post-cTBS sequences, presentation order of each argument (and task) was randomized with 127 the sole constraint that trials with identical parameters not occur consecutively. 
----------------------------If Y then either not X or not Z.
If X then both Y and Z.
Logic 4
If both X and not Z then either Y or not W.
If both not Y and not W then both Z and X. ----------------------------If both W and not Y then either Z or not X.
If both Z and X then both not Y and not W.
Linguistic 3
It was X that Y saw Z take. It was Y that Z thought X said.
Z was thought by Y to have said X.
Linguistic 4
It was X that W heard Y saw Z take. What W knew that Y gave Z was X.
It was X that W knew was given to Y by Z. 
Grammaticality judgment task
If either not Z or not X then not Y.
Logic 4
If either X or W then both Y and Z. If both Z and not Y then either X or not W. 
Linguistic 3
Z was thought by Y to have said X. It was to Y that from Z told X.
What Z told Y was X.
Linguistic 4
Z knows that X is given by Y to W. Z will be seen by Y taking X is what W will hear.
It was X that W heard Y take Z saw.
Experimental Design
129
As shown in Fig. 1a , each trial began with a 1 second fixation cross followed by a 1 sec-
130
ond cue signaling to the participant whether they were to perform a reasoning task (with either 131 linguistic or logic materials), cued by the word "MEANING", or the grammaticality judgment 132 task (with either linguistic or logic materials), cued by the word "GRAMMAR". The cue was
133
followed by on screen presentation of the argument, with the two sentences arranged vertically,
134
one above the other, separated by a horizontal line (cf., Fig. 1a ). Given the randomized task 135 order, a small "M" or "G" block letter at the top left of the screen served as a reminder of which 136 tasks participants were expected to perform at each trial (as we have done in previous work 7 ).
137
Participants had up to a maximum of 15 seconds to press the A key for a positive answer (i.e.,
138
"the sentences describe the same state of affairs" and "both sentences are grammatical", for the 139 reasoning and grammaticality judgment task, respectively) and the L key for a negative answer
140
(i.e., "the sentences do not describe the same state of affairs" and "one of the two sentences 141 is grammatically incorrect", for the reasoning and grammaticality judgment task, respectively).
142
The trial terminated upon button-press or upon the elapsing of the allotted 15 s, after which a area was targeted, 1 at which mesial BA8 was targeted, and 6 at which TOS was targeted) the 178 participants AMT was too high for our TMS device to deliver cTBS without significant heating.
179
For these sessions, instead of using 80% of AMT, we applied cTBS at the highest level allowed 180 by the safety measures of our TMS device (43% of maximum stimulator output (MSO)). The 181 cTBS pulse pattern was generated using a second generation Magstim Rapid2, and the average For discomfort ratings at each stimulation site, the means were: 3.64 (SD = 2.12) for BA44, 3.87
194
(SD = 1.71) for BA8, and 2.27 (SD = 1.34) for TOS. It is worth noting that no participants who Brocas area and 0.5 for mesial BA8 and LTOS. The "logic trend" (T Log ) contrast was specified 220 in order to mark, where significant, tasks more sensitive to disruption of mesial BA8 than Brocas 221 area and LTOS. T Log was thus obtained by setting contrast weights to -1 for mesial BA8 and 0.5
222
for Brocas area and LTOS.
223
Results
224
In what follows, we first present the key analysis directly assessing the specific ex ante hy-225 potheses outlined above (in a 2 × 2 within-subjects ANOVA framework) and we then expand the 226 analysis to the hypothesis neutral site and control task (in a 3 × 3 framework; henceforth, full 227 analysis). BA8 resulted in the opposite pattern (Fig. 1b) , with post-cTBS accuracy for logic reasoning de-241 creasing by 1.5% and post-cTBS accuracy for linguistic reasoning increasing by 3.3%, compared 242 to pre-cTBS baseline. Nonetheless, while this pattern is in line with the language-independent 243 view, the difference was not statistically significant (t 14 = -0.99, p = 0.17; see discussion below). Table 1 LTOS target (cf., Fig. 1d ). Finally, in order to further test the relationship between site and 249 task, we performed a trend analysis. If indeed Brocas area is specific to linguistic processes,
228
250
we expect cTBS to this region to decrease accuracies for linguistic reasoning (but not for logic 251 reasoning) more so than cTBS to either mesial BA8 or LTOS (henceforth linguistic trend T Lin ; 252 see Methods for detailed description and contrast weight settings). Conversely, if indeed mesial
253
BA8 is specific to logic processes, we expect cTBS to this region to decrease accuracies for 254 logic reasoning (but not for linguistic reasoning) more so than cTBS to either Brocas area or 255 LTOS (henceforth logic trend, T Log ). Consistent with the result described above, for linguistic 256 reasoning T Lin was significant (F 1,14 = 7.70, p = 0.015) whereas T Log was not (F 1,14 = 3.96, 257 p = 0.066; in fact, the marginal significance is due to a reverse pattern, with performance on 258 linguistic problems after cTBS to mesial BA8 increasing by 3.3%, see Fig 1d) . Conversely, for 259 logic reasoning, T Log was significant (F 1,14 = 6.626, p = 0.022) whereas T Lin was not (F 1,14 = 260 0.038, p = 0.849). In addition, we also find that accuracy for the grammaticality judgments were 261 affected by cTBS in a pattern similar to that observed for linguistic problems (and thus opposite 262 to the pattern observed for logic problems; Fig.1d 
